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Type _ Double-shell

Constructed 1980 to 81
In service 1981
Diameter 22.9 m (75.0 ft)
Maximum operating depth 10.7 m (35.2 ft)
Capacity 4,390 kL (1,160 kgal)
Bottom shape Flat
Ventilation Active
Waste classification Double-shell slurry feed
Total waste volume® 1,580 kL (418 kgal)} 1,570 kL (415 kgal)
Supernatant volume’ 1,520 kL (401 kgal)| 1,510 kL (398 kgal)
Sludge volume® 64 kL (17 kgal) 64 kL (17 kgal)
Drainable interstitial liquid’ 0.00 0.00
Waste surface level® 3.861 m (12.66 ft.) 3.833 m (12.57 ft)
Temperature (July 1983 to March 1996)° 141047 °C (58 to 116 °F)
Integrity Sound
Watch List None
Grab samples and tank headspace flammability November 21 and 22, 1995
Grab samples April 4 and 5, 1995
In service
Notes:

'Hanlon (1996a)

’Hanlon (1996b)

*Tank 241-AN-106 is an active tank; the waste volumes and surface levels reported in this table are
subject to change as waste is added or removed from the tank.

*Grab sampling could not sample deeply enough to provide sufficient sludge material for
characterization.

*WHC (1996)
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47 °C (116 °F). Hanlon (1996b) showed a waste level of 3.833 m (12.58 ft} as of May 31,

1996.

This report summarizes the collection and analysis of eight grab samples taken in

November 1995. The sampling event was performed to satisfy the requirements of the

Tank Safety Screening Data Quality Objective (Dukelow et al. 1995). The sampling and
analyses were performed in accordance with the Tank 241-AN-106 Grab Sampling and
Analysis Plan (Conner 1995). Six grab samples were recovered from the supernatant layer in
the tank. An attempt to obtain an additional two grab samples of the sludge layer on the

tank bottom yielded supernate with less than a gram of solids; these two samples were taken 13
c¢m (5 in.) from the tank bottom. The sludge layer could not be sampled most likely because
the sludge layer was too thin for the grab sampler to adequately penetrate and sample. While,
the characterization results do not reflect the composition of the sludge layer, the grab

sampling event was sufficient for safety screening assessment. (Reynolds et al. 1999).

As required by the safety screening data quality objectivé {DQO), the grab samples were
analyzed for moisture content using thermogravimetric analysis (TGA), for energetics content
using differential scanning calorimetry (DSC), for total alpha activity using an alpha
proportional counter, and for density. The DQO also required a determination of the
flammability of tank headspace gases. This requirement was met by sampling the headspace
prior to grab sampling. Finally, a total organic carbon (TOC) analysis was performed in an

attempt to verify the type of waste in tank 241-AN-106.
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Table ES-2 summarizes the analytical results and, where applicable, the error associated with
each result. These results apply only to the supernate because the sludge layer was not
adequately sampled. For the supernate, which constitutes 96 percent of the waste volume in
tank 241-AN-106, none of the safety screening DQO criteria were exceeded. No exothermic
reactions were observed in any November 1995 grab samples. The average weight-percent
water was 76.6 percent. The overall mean total alpha activity was < 0.00684 uCi/mL, far
below the notification limit of 61.5 uCi/mL. The approximately 5 inch sludge layer, which
forms only four percent of the tank waste volume, was not sampled. However, no further
assessment of the sludge regarding the tank safety DQO is necessary because the grab sampling
was sufficient for safety screening (Reynolds et al. 1999). Combustible gas meter readings of
the vapor samples revealed that the concentration of flammable géses was O percent of the
lower flammability limit (LFL), far less than the safety screening DQO limit of 25 percent of
the LFL. Total organic carbon was determined to assist in verifying the type of waste in

tank 241-AN-106. However, the TOC result of 4,390 ug C/ml. could support a waste

designation of either dilute complexed or noncomplexed waste.
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Table ES-2. Tank 241-AN-106 Analytical Averages.'

Total alpha activity < 0.00684 pCi/mL n/a

Bulk density 1.19 g/mL 0.63 percent
Energetics No exothermic reactions n/a
Flammable gas (Q percent of lower flammability limit { n/a

Percent water 76.6 weight percent water 1.10 percent
TOC 4,390 ug C/mL 15.3 percent
Notes:

n/a = not applicable
'Esch (1996a)

*Percent relative standard deviation of the mean (average) result; %RSD = 100 x standard deviation
of the overall mean + overall mean value.

Statistical analysis of the analytical results suggests the supernate layer exhibits a slight vertical
heterogeneity in percent water content. The tank shows a definite increase in grab-sample dose
rate with sample depth. This implies the concentration of beta/gamma-emitting radionuclides
also increases with sample depth. Horizontally, the supernate appears to be fairly

homogeneous.

Evidence from sludge weight measurements and the attempts to grab sample the sludge layer
indicates that the sludge layer is about 13 to 16 cm (5 to 6 in.) deep. The increase in
radionuclide concentration with depth implies that the sludge layer is likely to have a greater

radionuclide concentration than the supernate.
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in any tank 241-AN-106 sample. Large amounts of moisture reduce the potential for
propagating exothermic reactions in the waste. Reported results for all samples were above 70
weight percent water; the overall tank mean was 76.6 weight percent water with a percent
relative standard deviation of the mean of 1.1.

The criticality safety issue can be assessed from the total alpha activity data. No reported
result above detection limits from the sampling event was greater than 0.00173 uCi/mL total
alpha activity, and the largest nondetected result was < 0.0633 uCi/mL. The overall mean
was < 0.00684 pCi/mL. This was well below the notification limit of 1 g/L, or 61.5 pCi/mL,
as specified in the safety screening DQO (see footnote 2, Table 5-1).

The DQO notification limit for flammable gas concentration is 25 percent of the LFL. The
combustible gas meter used to measure flammable gas concentrations in the tank reported
results as a percent of the lower explosive limit (LLEL). Because the National Fire Protection
Association defines the two terms identically, the terms may be used interchangeably (NFPA
1995). Combustible gas meter readings taken at the time of sampling showed the concentration
of flammability gases was 0 percent of the LFL (Esch 1996a).

In summary, the November 1995 grab sampling event met all the requirements of the safety
screening DQO for the tank supernate and headspace; none of the safety screening DQO
criteria were exceeded. While the sludge layer could not be sampled, the 1995 grab sampling
event was sufficient for safety screening assessment (Reynolds et al. 1999). Table 5-1 lists the
safety issues, the characteristics of concern and their notification limits, and the corresponding
analytical results.

Another factor in assessing the safety of the tank waste is the heat generation and waste
temperature. Heat is generated in tanks from radioactive decay. The temperature data (sce
Section 2.4.2) indicate the tank waste high-temperature extreme was recorded when waste was
added in September 1994, Because the temperature extreme occurred at the time that the
thermally warm evaporator product was transferred from tank 241-AW-106 to

tank 241-AN-106, the conclusion is that heat generated from the radioisotopes in the waste is
being dissipated adequately.

Tank 241-AN-106 is not currently classified as a Watch List tank; however, three other tanks
in the 241-AN tank farm are on the flammable gas Watch List (tanks 241-AN-103, -104, and
-105). Estey and Guthrie (1996) indicate that, for all tanks exhibiting gas release events, the
depth of the nonconvective (sludge) layer in the tank times the specific gravity of the supernate
layer is greater than 5.8 m (19.2 ft). Tanks 241-AN-103, -104, and -105 exceed this value.
However, no tank with a product of sludge layer thickness times supernate specific gravity less
than 3.8 m (12.5 ft) exhibits gas release event behavior. Tank 241-AN-106 has a sludge layer
approximately 13 ¢m (5 in.) deep and a supernate density of 1.19 g/mL. Using the density to
approximate the supernate specific gravity, this yields a sludge depth times specific gravity
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product of 0.15. A value of 0.15 suggests that tank 241-AN-106 should be grouped with the
non-gas release event tanks.
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6.0 CONCLUSIONS AND RECOMMENDATIONS

6.1 CONCLUSIONS

The waste in tank 241-AN-106 has been sampled and analyzed for safety screening according
to the requirements listed in the Tank Safety Screening Data Quality Objective (Dukelow et al.
1995). The tank was grab sampled in April 1995 for process control purposes and in
November 1995 for safety screening. The safety screening DQO required analyses for percent
water, energetics, total alpha activity, and flammable gas to assess tank safety. Total organic
carbon was determined in an attempt to verify the classification of the tank waste. All samples
were analyzed at the 222-S Laboratory.

The November 1995 grab sampling event sufficiently met the requirements of the safety
screening DQO (Reynolds et al. 1999). No safety screening DQO criteria were exceeded. No
exothermic reactions were observed in the DSC analysis. The average percent water value by
TGA was 76.6 percent. The total alpha activity overall mean was < 0.00684 uCi/mL, well
below the DQO notification limit of 61.5 uCi/mL. Finally, the concentration of flammable gas
in the tank headspace was 0 percent of the LFL.

Although no heat load estimates were available, it appears heat generation is not a problem
because the tank exhibited its upper temperature extreme when waste was added to the tank in
September 1994,

The mean TOC value for the supernate based on two November 1995 grab samples is 4,390 ug
C/mL and could support a designation of dilute complexed or dilute noncomplexed waste. The
additional information required to establish the waste designation are the concentrations of
aluminum, sodium, the IC anions, carbonate (total inorganic carbon), and hydroxide. Based
on analyses of samples from tank 241-AW-106 and the 242-A Evaporator 94-1 Campaign,
which are the two major sources for the waste in tank 241-AN-106, the bulk of the organic
carbon in the tank waste is likely to consist of organic complexing agents and their breakdown
products. If the bulk of the TOC consists of complexing agents, then the waste would be
designated as dilute complexed.

The analytical results and tank surveillance data show the waste in tank 241-AN-106 as
consisting of approximately 1,510 kL (398 kgal) of supernate with a tank heel of
approximately 52 to 64 kL (14 to 17 kgal). The statistical results suggest that the supernate
layer exhibits a slight vertical heterogeneity in weight percent water content. The tank shows a
definite increase in the concentration of beta/gamma-emitting radionuclides with sample depth.
Horizontally, the supernate appears to be fairly homogeneous.
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The available evidence based on the tank transfer history, sludge level measurements, and the
visual description of the samples taken near the tank bottormn imply that a sludge layer resides
on the tank bottom. Evidence from sludge weight measurements and the attempts to grab
sample the sludge layer indicates that the sludge layer is about 13 to 16 cm (5 to 6 in.) deep.
The increase in radionuclide concentration with depth implies that the sludge layer is likely to
have a greater radionuclide concentration than the supernate.

Mixing compatibility and boildown studies were conducted on mixtures of tank 241-AN-106
supernate from the April 1995 sampling event and supernate from tank 241-AY-101. Mixing
25:75 and 30:70 ratios of tank 241-AN-106:241-AY-101 supernates generated no major color
changes, heat generation, foaming, precipitations, or obvious density differences. The 30:70
and 50:50 mixtures of tank 241-AN-106:241-AY-101 supernates had free-hydroxide values of
0.046 M (780 pg/mL) and 0.197 M (3,350 pg/mL) respectively. Differential scanning
calorimetry scans to 500 °C of aliquots of the 25:75 and 30:70 mixtures revealed no
exotherms; the only endotherm observed was attributed to water loss. A boildown of a 30:70
mixture of tank 241-AN-106:241-AY-101 supernates yielded a final waste volume reduction of
76 percent. The final product of the boildown had a density of 1.55 mg/L and was a thick,
orange-yellow, pourable sludge containing visible granular material and some clumps of stiff,
nonpourable sludge.

Three tanks in the AN tank farm are on the flammable gas Watch List, but tank 241-AN-106 is
not. The three AN tank farm tanks on the flammable gas Watch List have significant
nonconvective sludge layers and supernate-specific gravities greater than 1.41. In contrast,
tank 241-AN-106 has a very small sludge layer and a supernate layer with a density of only
1.19 g/mL.

6.2 RECOMMENDATIONS

Because tank 241-AN-106 is in active service, the tank contents are subject to change during
future tank farm operations. Future operations will likely require analysis of the contents of
tank 241-AN-106 for compatibility, and it is recommended that the existing grab samples be
archived to avoid future expense in sampling the tank supernate. Additional analysis of the
archived samples should provide most of the information required for any future tank farm
operations involving tank 241-AN-106. However, this recommendation would be invalid if the
contents of tank 241-AN-106 changed because of future additions of waste to the tank. Future
additions of waste would change the composition of the waste and would require new samples
be taken to address any future tank waste safety and compatibility issues. This
recommendation also would be invalid if the samples remained in archival storage for more
than one year because there would be no guarantee that the samples would remain
representative after a long storage period.
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When the supernate contents of tank 241-AN-106 are completely emptied from the tank, and as
program funding and priorities allow, the sludge heel in the tank shouid be auger sampled.
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